Many different factors are taken into account by students when choosing a degree and university. Some of these are general considerations, such as the quality of the degree course (ratio of available places/places in first choice, cut-off mark, etc.), while others are subjective factors (e.g., friends doing the same course). This paper presents a partial multivariate model that considers the weight of the different variables linked to this decision, as identified in the bibliography. We analyzed four samples of first-year students (total = 1790) from different engineering degree courses at the Universitat Politècnica de València (UPV) in the 2010-2011 and 2011-2012 academic years. All the students involved in the study had chosen this university and their courses as their first option. The overall effect shows that the structural model adjusts reasonably well to the different engineering courses analyzed. Similarly, the individual models for each engineering degree manage to identify the different effects involved. In the case of the engineering degree based on new technologies (ICT), the statistical effects are much greater and more statistically significant than in the other three branches of engineering considered. Social and individual factors were seen to have more impact on the choice of ICT degrees at the UPV.
Introduction
The question of which factors determine a student's selection of university and degree course has been the subject of debate for some time. Many specialists have opined on the subject with more or less structured inputs and empirical contributions to justify their positions.
It is easy to obtain questionable but often-repeated evidence on the criteria used in selecting a university and study course. Arguments such as "my friends are also going, " "It's close to home, " or the well-known "the cutoff is low" are often cited. Studies such as those published by the Universidad Antonio de Nebrija (2001) (http:// www.nebrija.com/servicios/publicaciones.php) or the Universitat Oberta de Catalunya (2001) (http://elcrps.uoc.edu/ ojs/index.php/elcrps) show how most students use this type of argument at the expense of those that academic specialists would prefer them to use. These arguments must be understood in the Spanish social context, in which the family relationship is very strong, and usually university student, over 76.6% at UPV, live with their parents, and the homes and apartments for rent are used by students whose families live far from the university.
This issue has also been raised in Europe, where the universities (and even more so the universities of our immediate environment) have found that new students are highly motivated but are somewhat lacking in the necessary capacities. The European Access Network (EAN) (http://www.ean-edu.org/), for example, has been very active in this field. In the USA the tradition is very similar with the "slight" difference that recruitment systems are supposedly competitive but are ultimately based on the financial resources of prospective students, very different from our policy of scholarships and student grants. In our system grants play a social role, while in the USA there is a policy of recruiting talent, as has been shown by Murphy and McGarrity [1] in a descriptive study of 350 American colleges. Their conclusions have been verified by other authors, who also found this vision of college selection as the key to the future of students. Supporting evidence for this position can be found in the Hispanic Association of Colleges and Universities (http://www.hacu.net/), whose aim is to incorporate Hispanic minorities in the American university system, based on the quality of the system and the "trust" in the university. The situation described by Murphy and McGarrity is similar to the present situation in Spain and, as we have already said, can be clearly seen in some proven schemes, as in the case of Engineering [2] or that of women in certain degrees [3] or in exclusion-prone groups such as ethnic minorities [4] .
Most authors agree on the relationship of the factors that determine the selection of a college or university and these are clearly identified in some of the works cited, as in [4] . In fact, they are consistent with many of those proposed some time ago in various forums and have even been included in the general documents of the European Students Union (http://www.esib.org/) to establish unsystematic models, somewhat more phenomenological than demonstrable. Many of the proposals are similar in type. First, it is considered that the demand for a degree and a university has a direct relationship with a factor generated from the subjective perception of this degree by students and their environment. The ratio between places and the demand for first choice is established from indirect indicators, as shown by the consolidation of the faculties and degrees most in demand. In more specific models, a certain longitudinal effect is admitted, so that the ratio between supply and demand in previous years is taken into account in the subjective perception of the present situation.
The Spanish public university admittance system is a relatively simple one. Prospective students range from those who have obtained the highest to those with the lowest acceptable grades. The condition is that there is a minimum requirement to access the system, so that only those who have successfully passed the preuniversity (high school or Baccalaureate) stage are eligible for consideration in the place allocation process. Those who have successfully passed high school and also a common university entrance exam, known as the Prueba de Acceso a la Universidad (PAU), can apply for a place at any university in the public system. The access grades of students considered for admittance consist of a weighted linear combination of the average grade of all high school subjects and the average marks of subjects taken in the PAU.
The system of access grades means that all students seeking a place at a public university can be ranked from the highest rating to the lowest and that places can be systematically assigned according to the preferences of the students. This ensures that no student gets a place in the public system with a lower entrance grade than another student who would not have been admitted to the same degree course. It sometimes happens that when the time comes to assign a place to a student and due to his/her access grade there are no vacancies for the specified course or university. In such cases of students they are assigned their second option, or third if the second is not feasible due to lack of capacity. However, recent data from the Spanish universities admittance system shows that more than 92% are assigned their first choice and 98% one of their first three options. Finally, the access grade of the last student admitted to a given degree course establishes what is known as the cut-off mark, that is, the qualification below which a place cannot be obtained in the public system for that degree and university; fortunately, in Valencia, 80% of students are admitted to their first choice.
Obviously, the number of places available for the different degrees and universities and the applications received are the mechanisms that define the cut-off mark, so that a high demand coupled with limited places carries high cut-off marks, and likewise the degrees widely on offer with a low demand imply low cut-off marks. In no case does the level of the cut-off mark reflect the perceived difficulty of the degree or any other circumstance that is not strictly the relationship between supply and demand. Similarly, the number of first choice applications for a certain degree and university is a good indicator of these universities' capacity to attract students.
Other studies, such as Capilla [5] , Ting [6] , Huang and Fang [7] , and Veenstra et al. [8] , also see the demand for a university course as a very nonspecific assessment of the "social value" given to the degree and also to the university. This more qualitative or more subjective perception is constructed from certain parameters such as the absolute value of the cut-off mark in the application process, since it is used socially as an indicator of quality in sought-after degree courses, but not in degrees with a low demand and cut-off mark. No one doubts the difficulty of a college course in mathematics, but few consider its cut-off mark. Only when the available places are scarce the cut-off mark is used as an indicator of quality. The relationship between both factors is clear and some authors, like the aforementioned Ford, [4] , attribute most of the variance to it, focusing on aspects such as the perceived utility of the degree. Such a proposal coincides with some contextual data. For example, the utility data offered by the Quality Agency of the University System in Catalonia (http://www.aqu.cat/) indicate that most students and parents attribute utility to many degrees that are not in fact in great demand by employers (such as computer science, e.g.). These subjective perceptions, in the opinion of these authors and also in ours, are decisive when selecting a university and course of studies. Similarly, some unsystematic data that has appeared in forums and seminars points to the existence of personal factors in this process, such as geographical issues, transport, gender, vocation, and interest in the subject. These personal aspects, as could be expected, sometimes coincide with aspects of the student's preuniversity academic history.
All these factors have certain similarities and links, occasionally spurious, which must be carefully analyzed, and which give rise to a complex network of effects which should be able to explain the variability observed in the university and degree course selection process. If we know the weight of each factor, its effect, intensity, and direction, we can plan much more effectively university access guidance campaigns, generate strategies for the advancement of underrepresented groups, and, finally, make the transition between preuniversity and university much smoother. There are many who consider that the inadequate transition and lack of proper planning are largely responsible for drop-outs, absenteeism, and academic failure; however, this question is outside the scope of the present paper. Finally, we should point out that an analysis of the phenomenon dealt with here only acquires a realistic dimension in longitudinal terms and with a large sample of subjects that not only considers demographic variations due, for example, to immigration, but also takes into account the impact of new degrees in Spain and the perhaps excessively wide range of courses available. In view of the previously mentioned, the main objective of this work is to verify a multivariate model based on the principles of the structural equations model (SEM), which analyzes the impact of the different variables and factors identified by the bibliography as linked to the decision process on university degree courses, in the Universitat Politècnica de València (UPV) as paradigmatic institution in this environment.
The study was carried out on various cohorts of freshmen students enrolled for the first time in the Spanish university system in the academic years 2010-2011 and 2011-2012 and formed part of a larger project which analyzed the decision process in other areas of knowledge.
Path Diagram
The structural relationships used in the analysis were based on the structural model (SEM) proposed by Guàrdia et al. in [9] , which obtained good fits of the structural model shown in Figure 1 as applied to a psychology degree course. A further development of the model was applied to several other degrees and universities [10] .
As can be seen, this model involves the simultaneous use of directly observable variables free of error (represented by rectangles in Figure 1 ) and latent variables (represented by ovals). This created certain difficulties of notation on translating the proposal into statistical terms specific to structural models, as shown in Figure 2 .
The structural equations that can be specified from Figure 2 are as follows:
(1) Finally, to conform to the general precepts and assumptions of structural equation models, we considered the following statistical assumptions for quantitative variables ( ) = ( ) = ( ) = 0 and Var( ) = Var( ) = Var( ) = 1. Consequently, all quantitative variables were transformed by reduction and standardization, and similarly ( ) = ( ) = ( ) = ( ) = ( ) = 0, assuming initially that the errors of measurement were uncorrelated with each other, as in the case of the observable and latent variables. The categorical observable variables (type of baccalaureate and gender) were considered separately and subjected to an own estimation process described in the following. For the sake of brevity, the structures of exogenous measurement models (Λ ) are not included here. We adopted the correlations between exogenous variables (both observable and latent) that had been shown to be significant in previous pilot studies. In all cases, the exogenous measurement models specified in the model comply with the conditions for applying the usual order conditions. In addition, the proposed model meets the identification condition, since it presents positive degrees of freedom (degree of freedom df = 321).
Method
3.1. Participants. Four accidental samples were obtained ( = 2244) composed of undergraduate students doing different degree courses at the Universitat Politécnica de València. The UPV is one of four polytechnic universities in Spain and offers a wide range of courses. Table 1 shows some of its main features.
The UPV sample consisted of 265 students enrolled in social science degree programs (12%), 189 in experimental sciences and health (8%), and the rest (80%) were engaged in engineering studies, the fundamental faculty at the UPV. In engineering, the percentage of women is much lower than usual, ranging from 15% to 30%. This paper is focused exclusively on engineering students ( = 1790), whose basic variables are shown in Table 2 .
Some subjects, aeronautical engineering, for example, were not included in the sample due to insufficient numbers. Ages ranged from 18 to 21 in all samples, so that there was wide homogeneity in the distribution (M = 18.77; SD = 0.38). The students tended to come from the technical areas of the Baccalaureate (98% from science and technology and the residual 2% from other branches). The cut-off mark ranged from 5 (minimum access) to 12.96 (maximum possible 14 points), reaching M = 8.12 and SD = 1.52, but with a very skewed distribution towards the tail on the right. Vocational aspects Geographical aspects. showed good values for reliability and validity. The questionnaire variables related to access was divided into two secondorder factors (social and individual) defined by six primary factors: consideration of the university; perceived Utility and Social Considerations as social factors. The primary factors were vocational aspects; influence of geographical location for the individual factor, including the access grade, method of access, and gender. In the initial study, Cronbach's values ranged between .84 and .95 for all factors. The factorial validity analyses carried out with confirmatory factor analysis also showed a good fit that confirmed the structure of the factors described ( 2 = 1234.74; = .18). The questionnaire consisted of a total of 25 items defined in a scale of ordinal response from 1 (maximum disagreement) to 7 (maximum agreement) leaving a complementary value for cases in which the proposed item did not apply, for example, if students had not attended the university's open day or did not have access to the services of an educational counselor, and so forth.
Consideration of the university
In addition to the variables included in the questionnaire, data were obtained from institutional variables, that is, cutoff marks, places offered in the academic years considered, numbers of students enrolled in each degree course, and so forth. While some of this information was gathered from the students themselves, data was also obtained from official sources, that is, the universities involved and the official statistical data from the Education Ministry (http://www.mecd.gob.es/portada-mecd/). The data from the students themselves was not analyzed since it responded to secondary objectives of the overall project and was designed to estimate the real knowledge of the students accessing the university system.
Procedure.
The questionnaire was administered by computer in such a way that the final total sample emerged from an accidental sampling. The results and data for each student were then processed according to the planned statistical analysis that was performed using SPSS v 21.0 and Amos v 19.0.
Statistical Analysis.
To conform to the general precepts and assumptions of structural equation models, the following statistical assumptions were made for quantitative variables ( ) = ( ) = ( ) = 0 and Var( ) = Var( ) = Var( ) = 1. As a result, all quantitative variables were transformed through reduction and standardization and, likewise, ( ) = ( ) = ( ) = ( ) = ( ) = 0, assuming initially that the errors of measurement were uncorrelated to each other, as was the case of the observable and latent variables. The categorical observable variables (type of Baccalaureate and gender) were considered as such and subjected to an estimation process described in the following.
The structures of the exogenous measurement models (Λ ) are not described for reasons of space. We should just point out that we measured the correlations between exogenous variables (both observable and latent) that previous studies have shown to be relevant. The exogenous measurement models specified in the proposed model meet the usual application conditions of order. In addition, the proposed model verifies the identification condition since it presents positive degrees of freedom (degree of freedom df = 321). Further information on specific model data can be found in [9] .
Results
First, parametric statistical tests were carried out to assess whether various samples considered showed any significant differences in relation to the gender and access marks of the students. No significant difference was obtained, so that the modifying effects of marginal distributions could be ruled out of the later analyses. The only exception was the distribution of the gender variable, in which the proportion of women compared to an equiprobable population distribution was significantly lower than that of men ( 2 = 89.43; ) ( < .001, = .82), as the UPV students are mostly men. We analyzed the replies to the questionnaire according to the factors described, comparing results by degree courses and did not find any statistically significant differences between courses.
Thus, for each of the subsamples (engineering branches) the matrix of Pearson correlation between all the variables involved in the analysis was obtained, taking into account that in pairs in which the gender variable was considered it was estimated by biserial correlations and the type of Baccalaureate was estimated by polychoric correlations. The different parameters of the model were estimated using the AFD technique to estimate free distribution, since many of the variables involved presented high values of asymmetry. Although these did not affect the estimation of the correlation, given the large sample size, they could have affected the value of the estimates of the structural parameters. All the analyses were carried out using SPSS and Amos software. Table 3 shows the overall fit in the UPV, assuming the four branches of engineering in a joint mode. Table 4 shows these parameters differentiated by study field. As can be seen in both tables, the goodness of fit indicators, show a good overall fit and also in the different fields. It should also be pointed out that in the construction engineering field the fit of the model is not so good. The structural parameters derived from each of the four models described in Table 4 were also estimated to make it possible to analyze any differences from the effects in the general model, dividing the degree courses into different groups. Table 5 summarizes the standardized estimates of each structural parameter value.
Conclusions
The first issue to highlight has to do with the adjustment values of the models analyzed; while the fit of the 2 statistic was not particularly good, we consider that the general model Table 5 : Estimation of each standardized structural parameter for degrees at the UPV.
Start of the effect according to the model in Figure 1 End of the effect according to the model in Figure 1 Parameter proposed to explain the demand for the students' first choice in engineering studies at the UPV under the Spanish public system could be a suitable model. This conclusion is based on the fact both in the case of the overall adjustment of the UPV total and in the adjustment for the different engineering courses; the adjustment rates are good, since the values of GFI, AGFI, BBNFI, BBNNFI, or IFC indices are over .90 and in some cases more than .95. The SRMR values are lower than .011 and SRMSE values are below .005 (as proposed by Hu and Bentler [11] ). These indices are acceptable when they are superior to .90 (GFI, AGFI, BBNFI, BBNNFI, and CFI), and for SRMR ≤ .05; and RMSEA ≤ .06, also the 2 /df ratio < 2
indicates an excellent fit, 2 /df < 3 a good fit, and 2 /df < 5 an acceptable fit [11] , and in our case for all the models fitted Abstract and Applied Analysis 7 these ratios are lower than 3. These results coincide with the model proposed by Guàrdia et al. [10] for the first version of the present model.
It can also be pointed out that in general the hypothesized parameters in the model are statistically significant in all cases, which is another argument in favor of the proposed model's ability to explain the demand for the first choice of university degree courses. All the estimated values are statistically significant with a confidence level of 95%. However, there exist certain differences that should be pointed out. In Table 5 the value of the estimated parameter is very different for the specialties analyzed. The standardized estimates provide a simple descriptive analysis. Thus, in the case of ICT, the end endogenous variable to be explained (the demand for first choice ( 2 )) presents higher parameter values due to the impact of the exogenous variables ( 1 , 2 , and 3 ), in most cases is of the order of .60 or higher. This could be explained by the fact that ICT is composed of a range of courses identified with the present time and thus is given preference in the demands of the students. Despite new offers, new UPV students see ICT as an attractive choice with a strong impact of individual and social factors for selection as the first option.
The cut-off mark also has a great influence on the perception of the offer/demand in the access year, especially in ICT ( 23 = .676). This is consistent with the previously mentioned, since the UPV is particularly strong in engineering, which therefore reaffirms the predominant role of the ICT field as compared to the other three fields of construction, agricultural, and industrial engineering.
This work has certain limitations that should be considered and which mainly involve two issues. The first is the size of the asymmetrical samples, which means that some estimates are somewhat skewed by this effect. The use of standardized estimates facilitates presentation and study but does not solve all the problems of sampling. The second issue is that, in order to keep the results as simple as possible, we did not carry out strict statistical comparisons between the various parameters using the usual mechanisms (LM or Wald Test). The additional parameters and models would have involved extra complexity without providing special information. For the same reason we also decided not to incorporate the global adjustment values based on the Akaike (AIC) or Bayesian criteria (BIC).
